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Japanese Published Unexamined (Kokai) Patent Application No. H2-300162, published 
December 12, 1990; Application No. Hl-1 17978, filed May 11, 1989; Int. CI. 5 : C07D 207/448; 
Inventor(s): Naoki Yokoyama et al.; Assignee: Daihachi Chemical Industry Corporation; 
Japanese Title: Enu-Fenirumareimido-kei Kagoubutsu no Akurironitoriru Youeki no 
Anteikazai (Stabilizer for an Acrylonitrile Solution of an N-phenyl-maleimide Compound) 

Specification 

1. Title of Invention 

Stabilizer for an Acrylonitrile Solution of an N-phenyl-maleimide Compound 

2. Claim 

A stabilizer for stably maintaining an acrylonitrile solution of an N-phenyl-maleimide 
compound under a presence or an absence of a polymerization inhibitor, characterized in that 
trithiophosphate as indicated by a formula (I) and/or thiodipropionic alkyl ester as indicated 
by a formula (II): 

Formula (I) (Please refer to the original description) 

R p R 2 and R 3 independently represent H and an alkyl or aryl group with 1 to 18 carbon atoms. 
Formula (II) (Please refer to the original description) 

R 4 and R 5 independently represent an alkyl or aryl group with 8 to 18 carbon atoms. 



3. Detailed Description of the Invention 



[Field of Industrial Application] 

This invention pertains to stabilizers for stably maintaining acrylonitrile solutions of 
N-phenyl maleimide compounds. 

[Prior Art] 

For the purpose of improving the thermal resistance of AS resin and ABS resin, a 
method for adding substituted group containing derivatives (henceforth referred to as N- 
phenyl maleimide compounds) as copolymer components to benzene rings of N-phenyl 
maleimide and/or N-phenyl maleimide has recently been carried out. 

The N-phenyl maleimide compounds used for the method are usually in a solid form 
at a normal temperature. They are treated in the form of flakes and powders. However, the 
compounds demonstrate a stimulativeness against the human body. In particular, when the 
compounds are as micropowders, they induce coughs and sneezes if they are inhaled. If they 
stick to the skin, infections occur. In order to prevent these problems, it is necessary to pay an 
extra caution during a handling of micropowder containing solids so as to avoid a contact on 
the skin and an inhalation. As for a storage or transporting method for N-phenyl maleimide 
compounds, the compounds are handled as a solution form. The reason for it is that the N- 
phenyl maleimide compounds demonstrate a sufficient dissolution to acrylonitrile and that the 
compounds and acrylonitrile are stably presented together due to an insufficient 
copolymerizability. Foe example, this stability is disclosed in Fukui University Engineering 
Department Study Report Vol. 13 No. 2 (accepted on March 31, 1965). This method is 
previously carried out in the industry. For example, Japanese unexamined patent application 



No. S62-101612 discloses a method for using N-phenyl maleimide compounds by dissolving in 
acrylonitrile. 

However, when N-phenyl maleimide compounds are stored as acrylonitrile solutions, 
the solutions generate colors over time and finally turn to red brow n in a short period of time. 
This coloring affects the color of resin to be produced. Thus, this method fro storing N-phenyl 
maleimide compounds is not suited for production of resin. Furthermore, the purity of N- 
phenyl maleimide compounds changes over time. 

[Problem of Prior Art to Be Addressed] 

The objective of the invention is to offer a stabilizer to stably preserve an acrylonitrile 
solution of an N-phenyl maleimide compound without generating any coloring and 
deteriorating the purity over time. 

[Measures to Solve the Problem] 

The stabilizer of the invention for stably preserv ing the acrylonitrile solution of the N- 
phenyl maleimide compound is composed of trithiophosphate as indicated by formula (I) 
and/or thiodipropionic alkyl ester as indicated by formula (II). With this composition, the 
objective is achieved. 

Formula (I) (Please refer to the original description) 

R n R 2 and R 3 independently represent H and an alkyl or aryl group with 1 to 18 carbon atoms. 



Formula (II) (Please refer to the original description) 

R 4 and R 5 independently represent an alkyl or aryl group with 8 to 18 carbon atoms. 

The N-phenyl maleimide compound that uses the stabilizer of the invention is a 
compound such that various groups are substituted for N-phenyl maleimide and a benzene 
ring of the N-phenyl maleimide. The following substituted groups are used: an alkyl group; 
halogen; a phenyl group. More specifically, for example, the follow ing compounds are given: 
N-phenyl maleimide; N-metylphenyl maleimide; N-dimethylphenyl maleimide; N- 
trimethylphenyl maleimide; N-ethylphenyl maleimide; N-diethylphenyl maleimide; N- 
hydroxyphenyl maleimide; N-carboxyphenyl maleimide; N-chlorphenyl maleimide; N- 
dichlorphenyl maleimide; N-trichlorphenyl maleimide; N-bromphenyl maleimide; N- 
dibromphenyl maleimide; N-tribromphenyl maleimide. Among the aforementioned 
compounds, w hen compounds with a light yellow to yellow original outer appearance are used, 
the stabilizer of the invention is particularly effective. There are the follow ing light yellow to 
yellow N-phenyl maleimide compounds: N-phenyl maleimide; N-(2-methyIphenyl) maleimide; 
N-(2,4-dimethylphenyl) maleimide; N-(2,5-dimethylphenyl) maleimide; N-(3,4-dimethy lphenyl) 
maleimide; N-(2,4,6-trimethylphenyl) maleimide; N-(4-hydroxyphenyl) maleimide. If the N- 
phenyl maleimide compound has an about 95% or higher purity, the acrylonitrile solution can 
be stably preserved by using the stabilizer of the invention. The concentration of the N-phenyl 
maleimide compound in the acrylonitrile solution is not limited to any particular w eight % and 
normally at 40 to 70 w eight %. 

Trithiophosphate as the stabilizer of the invention is indicated by formula (I): 



Formula (I) (Please refer to the original formula) 

R p R 2 and R 3 independently represent H and an alkyl or an 1 group with 1 to 18 carbon atoms. 

The following compounds are used as such substance: trioctyl trithiophosphate; trilauryl 
trithiophophate; trimyristyl trithiophosphate; tristearyl trithiophosphate; triphenyl 
trithiophosphate. 

Thiodipropionic alkyl ester is indicated by formula (II): 

Formula (II) (Please refer to the original description) 

R 4 and R 5 independently represent an alkyl or an 1 group with 8 to 18 carbon atoms. 

The following compounds are given as such substance: dilauryl dithiopropionate; dimyristyl 
thiodipropionate; distearyl thiodipropionate. The stabilizer is used at a 0.0001 to 0.5 w eight 
% ratio to the acrylonitrile solution of the N-phenyl maleimide compound, preferably at 0.001 
to 0.05 w eight % ratio. 

The acrylonitrile solution of the N-phenyl maleimide compound is preserved, a 
polymerization inhibitor is added as needed. As for the polymerization inhibitor, p-methoxy 
phenol, hydroquinone and alkyl phenol are used. Types and the dosage of the polymerization 
inhibitor are predetermined as needed, incorporating the use of the N-phenyl maleimide 
compound solution, for example, the type of resin to be produced using the N-phenyl 
maleimide compound and the polymerizing method. 

The method for preparing the acrylonitrile solution of the N-phenyl maleimide 



compound that contains the stabilizer of the invention is not particularly limited to any 
method. Usually, an N-phenyl maleimide compound at an amount to be a desired 
concentration is supplied into acryloritrile. The mixture is then agitated and dissolved at a 
temperature that is the boiling point of acrylonitrile or lon er (normally at 40 to 50 C). At the 
time, the polymerization inhibitor is added according to the stabilizer and as needed. This 
solution is preserved in a proper container. The gaseous phase section of the container is 
usually sealed with an inert gas such as nitrogen. 

By adding the stabilizer of the invention, a coloring of the acrylonitrile solution of the 
N-phenyl maleimide compound over time and a reduction of the purity of the N-phenyl 
maleimide compound hardly occur. In particular, when a light yellow to yellow N-phenyl 
maleimide compound is used, a significant effect is achieved. The preserved solution can be 
used for a polymerization reaction so as to produce AS resin and ABS resin as they are. 

[Embodiment] 

The embodiments of the invention are described hereinbelow . 
Embodiment 1 

Acrylonitrile at 200 g is supplied into a 1000 ml reaction container with an agitator and 
a cooling pipe attached. While the acrylonitrile is heated to 50°C and agitated, the following 
components are added and dissolved so as to obtain a completely transparent yellow 60 weight 
% acrylonitrile solution: N-phenyl maleimide at a 99.2 weight % purity at 300 g; trilaun 1 
trithiophosphate at 25 mg as a stabilizer; p-methoxy phenol at 25 mg as a polymerization 



inhibitor. After supplying this solution into a stainless steel container, the gaseous phase 
section is sealed with a nitrogen gas. The sealed solution is then preserved at 50 C for 60 days. 
During the preservation, a sampling is applied on even 5th day so as to examine the changes 
on the color phase and the purity of the N-phenyl maleimide compound over time. The color 
phase is measured based on an ASTM D-1209 method. With this method, a sample is prepared 
such that the acrylonitrile solution is supplied into a Pyrex transparent colorimetry tube (a 22 
mm inner diameter; a 400 mm height) up to a 125 mm height and that acrylonitrile is added 
up to a 250 mm height so as to dilute the solution. The purity of the N-phenyl maleimide 
compound is measured by a high speed liquid chromatography. The results are indicated in 
Table as below. Embodiments 2 to 3 and Comparative Examples 1 to 3 are also indicated in 
the same table. In Table, each color phase is indicated by a color phase No. According to Table, 
when the stabilizer of the invention is used, the N-phenyl maleimide compound solution hardly 
changes the color, and the purity does not deteriorate even 60 days later. 

Embodiment 2 

The same steps are taken as in Embodiment 1 except for a use of dilauryl 
dithiopropinate at 25 mg as a stabilizer. The results are indicated in Table. As is clear in Table, 
when the stabilizer of the invention is used, the N-phenyl maleimide compound solution hardly 
changes the color, and the purity does not deteriorate even 60 days later. 

Embodiment 3 

The same steps are taken as in Embodiment 1 except for a use of N-(2-methyIphen\ I) 



maleimide at a 99.5 weight % purity in lieu of N-phenyl maleimide. As is clear in Table, when 
the stabilizer of the invention is used, the N-phenyl maleimide compound solution hardly 
changes the color, and the purity does not deteriorate even 60 days later. 

Comparative Example 1 

The same steps are taken as in Embodiment 1 except for an absence of a stabilizer. 
Immediately after a dissolution, the color is transparent yellow, and the color phase is No. 220. 
However, a coloring begins to occur rapidly from on the about 5th day. The color turns into 
red brow n 30 days later, and the color phase is No. 560. The initial purity of the N-phenyl 
maleimide compound is 99.2 w eight % and is reduced to 98.5 w eight % after 30 days. Thus, 
a preserving test after 30 days is terminated. 

Comparative Example 2 

The same steps are taken as in Embodiment 1 except for a use of 2,6-di-t-butyl p-cresol 
at 25 mg, which is generally used as a stabilizer. Immediately after a dissolution, the color is 
transparent yellow , and the color phase is No. 220. However, the color turns into red brow n 
30 days later, and the color phase is No. 530. The initial purity of the N-phenyl maleimide 
compound is 99.2 w eight % and is reduced to 98.7 w eight % after 30 days. Thus, a preserving 
test after 30 days is terminated. 

Comparative Example 3 

The same steps are taken as in Embodiment 3 except for a total absence of a stabilizer. 



Immediately after a dissolution, the color phase is No. 170. However, the color turns into red 
brown 30 days later, and the color phase is No. 450. The initial purity of the N-phenyl 
maleimide compound is 99.5 weight % and is reduced to 98.6 weight % after 30 days. Thus, 
a preserving test after 30 days is terminated. 
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